Insulin responsiveness in non-fa/fa and fa/fa Zucker rats: effects of adipocyte size.
Epididymal adipose tissue from non-fa/fa (lean) and fa/fa (obese) 14.5-week-old Zucker rats was used to study the influence of insulin and genotype on uptake of glucose and palmitate into adipocytes of different sizes. After incubation with radioactive substrate, adipocytes were inactivated and fixed by addition of osmium tetroxide; fixed adipocytes were isolated and separated by screening on the basis of size. Rates of substrate uptake into triacylglycerols were measured in adipocytes of each of ten size categories. Uptake rates of both glucose and palmitate increased as adipocyte size increased. Insulin had no effect on glucose uptake per adipocyte for fa/fa rats but had a highly significant (P less than 0.01) stimulatory effect on that for non-fa/fa rats. This stimulation became significantly greater with increasing adipocyte size. When insulin was included in the incubation media, glucose uptake rates were similar between similar sizes of adipocytes from non-fa/fa and fa/fa rats. Absence of insulin from the incubation media, however, resulted in lower rates of glucose uptake by adipocytes from non-fa/fa rats. Glucose uptake was maximal in adipocytes from fa/fa rats, even in the absence of insulin. Net uptake of palmitate into triacylglycerols was not influenced by insulin; a significant interaction was observed, however, between adipocyte size and genotype. Large adipocytes from fa/fa rats had greater rates of palmitate uptake than did adipocytes of similar size from non-fa/fa rats. The reverse was true for adipocytes less than 125 micron in diameter. The results of this study show that response to insulin of adipocytes of difference sizes varies with adipocyte size and with genotype.